Requirements for establishing an information system to manage issuing building permits  by Wahed, Mona Mahrous Abdel
HBRC Journal (2015) xxx, xxx–xxxHousing and Building National Research Center
HBRC Journal
http://ees.elsevier.com/hbrcjRequirements for establishing an information
system to manage issuing building permitsE-mail address: mwahed@hotmail.com
Peer review under responsibility of Housing and Building National
Research Center.
Production and hosting by Elsevier
http://dx.doi.org/10.1016/j.hbrcj.2015.04.001
1687-4048 ª 2015 Production and hosting by Elsevier B.V. on behalf of Housing and Building National Research Center.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Please cite this article in press as: M.M.A. Wahed, Requirements for establishing an information system to manage issuing building permits, HBRC Journa
http://dx.doi.org/10.1016/j.hbrcj.2015.04.001Mona Mahrous Abdel WahedHousing & Building National Research Center HBRC, 87 Tahrir St, Dokki, Giza, EgyptReceived 15 January 2015; revised 2 April 2015; accepted 4 April 2015KEYWORDS
Information system;
GIS;
Local authority;
Building permitsAbstract The Egyptian Urban suffers from many negative aspects. This urban deterioration can-
not be conﬁned to a speciﬁc factor or a single reason, it may be because of the master plans itself,
perhaps for reasons related to managing the urban development, or because of the process of issu-
ing building permits, may be that the social environment is the reason, it can also be the ﬁnancial
policies, as well as the efﬁciency of local administrations employees, and the multiplicity of actors
involved in the implementation process and the lack of coordination between them.
The processes of development control and issuing building permits are important reasons in the
problems facing the urban deterioration. To overcome most of these problems it is important to
introduce a powerful technology that can be utilized in issuing building permits. GIS is an excellent
choice for managing issuing building permits.
The paper proposes a mechanism of an Information System to support and manage the building
permits processes. It deﬁnes the user requirements and formulates the System Architecture, which
identiﬁes the essential components and processes, and their functional relationships.
In order to introduce the proposed mechanism the following points were studied:
1. Identify the organizations involved in the process of issuing building permits.
2. Identify the needs and responsibilities of these organizations.
3. Identify the processes, inputs and outputs of each process.
4. Identify the procedural steps for implementing the proposed mechanism.
ª 2015 Production and hosting by Elsevier B.V. on behalf of Housing and Building National Research
Center. This is an open access article under theCCBY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).Introduction
Egypt is currently experiencing a revival in urban development
along with the global boom in information systems technol-
ogy. There is substantial increase in population and the need
to construct new residential and service buildings is an abso-
lute must. It became difﬁcult to relay totally on the traditionall (2015),
2 M.M.A. Wahedmethods used in the implementation of urban development
depending on human being with their limited potentials, which
has been used since the beginning of the ﬁrst half of the twen-
tieth century and is still used till now. So it is essential to bal-
ance the elements of Urban Development with the tools of new
technologies.
The use of geographic information systems technology at
the global level is not new in managing urban development
in general and in facilitating the task of raising the level of per-
formance of the departments of local authority and monitor-
ing the implementation of Urban Development, in particular.
This technology has been used in many countries at all levels
beginning from developed countries ending to a number of
third world countries.
The success of Geographic Information Systems (GIS)
within an organization depends on the organization’s strate-
gies. As with any technological innovation, the key factor in
GIS success is how it is applied to solve the organization’s
business problems. Corporate wide strategies to introduce,
implement, and operate the GIS determine how well it serves
business needs [1]. The paper studies how to utilize new tech-
nologies and GIS in developing a mechanism to manage the
process of issuing building permits.Information system
Information System has been deﬁned in different ways, exam-
ples of such deﬁnitions are as follows:
An information system is a business application in the com-
puter. It is made up of the database, application programs and
manual and machine procedures; it also encompasses the com-
puter systems that do the processing [2].
An information system is a combination of hardware, soft-
ware, infrastructure and trained personnel organized to facili-
tate planning, control, coordination, and decision making in
an organization [3].
Common to these deﬁnitions is the development of a
mechanism to translate data into information that would have
meaning to organizations in terms of fulﬁlling certain goals
and objectives [4].
Geographic information systems (GIS)
In light of tremendous pressure of rapid development while
having no Local Plan to precisely guide the development con-
trol of many districts in Egypt, there is a need for an informa-
tion system which not only keeps and displays data pertaining
to planning applications for the purpose of administrative
functions but is also designed to facilitate planning at a strate-
gic level. The control of development, which involves the pro-
cess of analyzing the appropriateness of planning applications,
requires various data from the relevant agencies.
The ability of GIS to store, manage and manipulate large
amounts of spatial data, provides urban managers with a
powerful tool. GIS’s ability to link tabular, non-spatial data
to locational information is likewise a powerful analytic
capability [5] GIS also provides ways of viewing and analyzing
data that was previously impossible or impractical.
By implementing a GIS system in the local administration,
the following will be achieved: [6]Please cite this article in press as: M.M.A. Wahed, Requirements for establishing an
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 Increasing technical accuracy and reducing errors.
 Reducing processing times and increasing efﬁciency.
 Reducing customer waiting time.
 Increasing customer service skills and improving employee
attitudes.
 Reducing customer complaints.
 Improving business practices and processes.Requirements for developing an information system
In order to introduce and implement an Information System in
any organization; the following points must be studied and
deﬁned:
 Identify the organizations involved in the process of issuing
building permits.
 Identify the responsibilities and requirements of the organi-
zations involved in issuing building permits process.
 Identify the processes, inputs and outputs for these
processes.
 Design the proposed Information System for each organiza-
tion individually and for all the organizations together.
Organizations involved in the process of issuing building permits
There are many organizations involved in the process of issu-
ing building permits. Some of them are essential for obtaining
their approval and some of them are not essential, depending
on the type and size of project.
Essential organizations are as follows:
 Local Authority (Article 40) [7].
 Ownership Department (El Amlak).
 Urban Planning Department.
 Division Department (Takseem).
 Improvement Department (Tahseen).
Non-essential organizations are as follows:
 Insurance Egyptian Mogamaa (Article 46) [7].
 Special Institutions.
Responsibilities and requirements of the organizations involved
in issuing building permits process
Local Authority (Article 40) [7]
Is responsible for issuing a statement for the validity of the site
for construction. The local authority identiﬁes the construction
and planning regulations. It is responsible for contacting the
ownership department, urban planning department, takseem
department and tahseen department for issuing the statement
of the validity of the site for construction. It is also responsible
for compiling the permit ﬁle (drawings and documents) and
ensures the scrutiny and codiﬁcation of all documents and
drawings submitted and gives the ﬁle a serial number. It
reviews the architectural drawings and ensures compliance
with the requirements and laws stated in the statement for
the validity of the site. After reviewing all these procedures,
the Local Authority either grants or refuses the permit
application.information system to manage issuing building permits, HBRC Journal (2015),
Information system to manage the process of issuing building permits 3Ownership Department (El Amlak)
The Local Authority addresses the Ownership Department
before issuing the statement for the validity of the site to make
sure that the piece of land that needs a statement for the valid-
ity of the site for construction does not belong to the govern-
ment and it is a private property.
Urban Planning Department
The Urban Planning Department provides base maps for the
plots, and puts the temporary regulations for the detailed plans
in order to regulate the urban development. It also puts tem-
porary regulations for the existing areas which does not have
any regulations for building construction and more particu-
larly organizing lines for the streets and building heights.
Division Department (Takseem)
Division department provides data related to the statement for
the validity of the site, to determine whether the piece of land is
located within a division project or not, or whether the size of
land needs to be divided or not.
Improvement Department (Tahseen)
The responsibility of Tahseen Department is to indicate
whether the piece of land the needs a permit is within improve-
ment projects or not, in order to indicate whether the owner
needs to pay for improvement projects or not.Table 1 Processes – inputs – outputs for applying for a building pe
Process Input
1. Applying for achieving a
statement for the validity of the
site for construction
 A ﬁlled application for statement
site for construction
 Copy of the owners ID
 A receipt indicates paying the fee
 Ownership deed
 Map indicates the plot
2. Issuing the statement for the
validity of the site for
construction
 A ﬁlled application for statement
site for construction
 Map for the plots
 Laws and regulations
3. Compiling and submitting the
permit ﬁle
 Permit application ﬁlled
 Copy of the owners ID
 Ownership deed
 Power of attorney for the engin
ofﬁce
 The statement of the site validatio
 Research of the site soil report
 Mathematical notation
 Calculating the cost of constructio
 Certiﬁcate of works validation
 insurance policy
 3 copies for the drawings
 A certiﬁed statement from the app
specialties and expertise and regis
Engineers Syndicate of the staff
 A recite indicates paying the fees
 Special Approvals
4. Reviewing and registering data
of permit application and the
permit ﬁle
 Permit application ﬁlled accord
attached in the law
 all documents in the permit ﬁle
5. Fulﬁlling the permit ﬁle  Corrections or the unﬁnished requ
6. Grant or refuse the permit  Decision of the local authority on
Please cite this article in press as: M.M.A. Wahed, Requirements for establishing an
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In some cases the owner must obtain an insurance policy, these
cases are the cost of construction exceeds million pounds or
more, or the building consists of four or more ﬂoors or if
the owner wants to construct new ﬂoors for an existing build-
ing. The owner or the engineer is the one who gets the approval
not the local authority.Special Institutions
In some cases it is required to take special approvals on the
building permit from some institutions. These institutions
depend on the type of the project and on the location of the
piece of land. The local authority identiﬁes these institutions
and the owner or the engineer gets the approval from these
institutions not the local authority. Examples of these institu-
tions are Ministry of Archaeology – Civil Aviation – Ministry
of Tourism – Air Force – Ministry of Health and others.Deﬁning processes – inputs – outputs
In order to design the proposed mechanism, the processes must
be studied along with the inputs and outputs. The following
ﬁgure identiﬁes the input and output for each process accord-
ing to building law 119 for year 2008 and the application in
reality (see Table 1).rmit. [8].
Output
for the validity of the
s
 A receipt indicates receiving the applica-
tion, with the date on it
for the validity of the  The statement for the validity of the site
for construction
eer or the engineering
n for construction
n
licant with the names,
tration number of the
of the permit
 Permit ﬁle
 A receipt indicates receiving the permit
ﬁle with all its components, indicating
the date of submission
ing to the prototype  Permit ﬁle checked
 Complete and correct permit ﬁle or
needs some modiﬁcations or needs to
be fulﬁlled
irements  complete and ﬁnal permit ﬁle
the permit ﬁle  Grant or refuse the permit
information system to manage issuing building permits, HBRC Journal (2015),
4 M.M.A. WahedDesigning the mechanism of issuing building permits
A proposed mechanism is designed based on the main organi-
zations involved in the building permits process and from
identifying the inputs and outputs of the system and how to
link these organizations with each other (see Fig. 1).
The concept of the proposed mechanism for the local
authority is summarized as follows:
 The Local Authority department receives through the cen-
tral database digital data (spatial and attribute data) that
is correspondent to GIS software. The Local Authority
needs updated maps of the plots as well as the laws and reg-
ulations of these plots. These types of data are issued by
Department of Urban Planning in the Governorate. The
local authority needs also data relating to regulation lines,
improvement projects (Tahseen), division projects
(Takseem) and ensure the type of land ownership. All these
data are issued outside the Local Authority department,
and they are the base for the work of that department. It
is essential for the Local Authority to have full access to
these data to complete its work efﬁciently and effectively.Fig. 1 Proposed mechanism
Please cite this article in press as: M.M.A. Wahed, Requirements for establishing an
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ments responsible for providing data concerning the issuing
building permits process.
 All types of data related to issuing building permits process
are saved in the central geographical database. The local
authority accesses these data to view, retrieve and query
data by using the application designed according to the
needs of the users of its department with support from
the IT department. The central database represents a mean
of communication between the departments and a uniﬁed
source for geographic and spatial data which achieves data
integration.
 The Local Authority department is responsible for all
operations of data entry and updates within its database.
The department data are saved inside the central geographi-
cal database of the Local Authority. The Local Authority
Department supplies the ﬁnal version of data and permit
ﬁles (ﬁnal spatial and tabular data produced by the Local
Authority) to the central geographical database.
The department users must build the structure for the meta-
data which includes the description of the entire data of thefor the local authority. [8].
information system to manage issuing building permits, HBRC Journal (2015),
Fig. 2 Link between the different actors involved in issuing building permit process. [8].
Information system to manage the process of issuing building permits 5Local Authority in terms of (the producer, release date, draw-
ing scale, the type of geographical projection, the purpose of
production, the department responsible for the update. . .).
These data are available to all departments through the
Read Only Access so that all departments can access these data
in case they need it.
 The Local Authority has access to any layer or data from
other departments to analyze and query the data. The ﬁnal
version of the data can be reached within the central data-
base of the governorate in terms that they can integrate
between these data and their own data and conduct ana-
lyzes and queries.
 There is a link between the Local Authority Department
and the applicant or engineer via the internet. The applicant
can apply for achieving a permit through the internet with-
out a direct contact with the Local Authority. Also the
applicant can follow the procedures of the application
and check if there is any requirements needed and ﬁnally
the applicant can receive the permit via the internet (see
Fig. 2).Please cite this article in press as: M.M.A. Wahed, Requirements for establishing an
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together through the intranet of the government. They are
linked to the main server which they can access the GIS soft-
ware and access the central geographic database. The local
authority department is outside the governorate institution
so it is linked to the system via the internet.Deﬁning the procedural steps for the implementation of the
proposed mechanism [8]
Through the ﬁndings of the paper, now it is possible to assign
the work to a specialized consultancy house in the ﬁeld of
information technology by providing technical consultancy
in order to transfer the proposed mechanism to reality of
implementation through:
1. Study the users’ requirements to determine the most appro-
priate program and its applications within the departments
issuing building permits.information system to manage issuing building permits, HBRC Journal (2015),
6 M.M.A. Wahed2. Study the users’ requirements to determine the most appro-
priate hardware and machines within the departments issu-
ing building permits.
3. Implementing a training plan for the preparation of human
resources within the various departments so they can deal
with the system.
4. Detailed design for the consolidated databases of the
departments and the central geographical database and
contains the spatial and geographical data and the inter-
relationships among them.
5. Build a model for the central geographical database, includ-
ing the comprehensive integrated structure of all tables and
tabular and spatial relations.
6. Design speciﬁc interfaces and applications for each depart-
ment. It is designed according to the needs of these depart-
ments to be able to deal with geographical databases and
conducting analytical processes.
7. Technical procedures for operating hardware and software,
and the connection and communication through the inter-
nal network and the Internet.
8. Periodic technical support and on-demand on using the
system.
9. Operating the system ﬁrst through a pilot project for a
speciﬁed period of time, after which the full operation of
the system.
Conclusion
The process of issuing building permits is complex. There
are several actors involved in this process and there is no
direct link and communication between these actors either
in exchanging data or in taking approvals as a result there
will be a waste of time and effort. Issuing building permits
requires access to accurate information efﬁciently and in
less time. The actors involved in this process can become
more responsive to their duties and responsibilities by
implementing the proposed mechanism. This mechanism
will solve many problems facing the issuing building per-
mit process as follows:Please cite this article in press as: M.M.A. Wahed, Requirements for establishing an
http://dx.doi.org/10.1016/j.hbrcj.2015.04.001 Direct link and access between all actors.
 Link between the local authority and the applicant via
internet.
 Limiting contacts between the clients and the local author-
ity’s staff.
 Reduce the possibility of occurring human errors as a result
of reliance on a computerized system.
 Improving staff accountability and increase their efﬁciency.
 Reduce client waiting time.
 Reduce client complaints.
 Availability of all types of data related to issuing permit
process.
 Reduce the time in getting information.
 Reduce the effort of the local authority’s staff and the
client.Conﬂict of interest
There is no conﬂict of interest.
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